Dietary fat manipulation and signal transduction in ovine skin.
Protection of dietary lipids in a protein matrix prevents biohydrogenation in ruminants and increases the availability of polyunsaturated fatty acids. This alters the composition of the tissue lipids, including the membrane phospholipids, which are important substrates for signal transduction. This study investigates the effects of a diet containing protected fatty acids on the activities of key intracellular kinases in the skin. Two groups of six sheep were offered either a control diet or one containing protected cottonseed, a source of linoleic acid (C18:2), for 3 months. Skin was taken from August to October, and analysed for protein kinase C (PKC), protein kinase A (PKA), mitogen-activated protein kinase (MAPK), phosphotyrosine activity and epidermal growth factor (EGF) receptor content. Skin and wool samples were also taken to measure changes in the fibre characters and follicle function. At the end of the experiment, the mean linoleic acid content of skin phospholipids from sheep fed the protected diet was twice that of the controls. In both groups, PKC activity was significantly elevated in skin taken during September and October compared with August values. However, activities measured in the experimental sheep were higher than in controls. This coincided with a decline in wool production. PKA activity decreased significantly in both groups between August and October. MAPK activities did not alter during the experiment. Western analyses did not reveal differences in phosphotyrosine-positive or EGF receptor bands between the groups.